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DETAILED ACTION 

Status of Application 

Claims 3-8, 10-12, 15, 16, and 22 have been canceled. 
Claims 1, 2, and 9 have been amended. 
Claims 28-34 are new. 

Claims 1, 2, 9, 13, 14, 17-21, and 23-34 are pending and presented for 
examination. 

Withdrawal of Claim Rejections 

The rejection of claims 17-19 and 23-25 under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement is withdrawn in view of 
Applicant's amendments. 

Claims 9 and 26-27 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Umemura et al. (US Patent No. 4,487,627). 

The rejection of claims 1-2, 13-14, and 20-21 under 35 U.S.C. 103(a) as being 
unpatentable over Brooker et al. "A new nitride precipitate in iron-silicon alloys". Nature 
1 84. Suppl. No. 1 7 (1 959) 1311-1312 in view of Umemura et al . (US Patent No. 
4,487,627) is withdrawn in view of Applicant's arguments and amendments. 



Application/Control Number: 10/527,319 Page 3 

Art Unit: 1793 

The rejection of claims 15-16 under 35 U.S.C. 103(a) as being unpatentable over 
Brooker et al. "A new nitride precipitate in iron-silicon alloys". Nature 184. Suppl. No. 
1 7 (1 959) 1 31 1 -1 31 2 in view of Umemura et al. (US Patent No. 4,487,627) and further 
in view of Miglierini et al. "Mossbauer spectroscopy in materials science". Springer 
(1999) is withdrawn in view of Applicant's arguments and amendments. 



The rejection of claim 22 under 35 U.S.C. 103(a) as being unpatentable over 
Brooker et al. "A new nitride precipitate in iron-silicon alloys". Nature 184. Suppl. No. 
1 7 (1 959) 1311-1312 in view of Umemura et al. (US Patent No. 4,487,627) and further 
in view of Miglierini et al. "Mossbauer spectroscopy in materials science". Springer 
(1999) is withdrawn in view of Applicant's arguments and amendments. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The text of those sections of Title 35, U.S. Code not included in this action can 



be found in a prior Office action. 
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Claims 1, 2, 13, 14, 20, 21, and 32-34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kanano et al. (JP 10-110264) in view of Yoshitake (JP 
2000-178713). 

In regard to claims 1 , 2, 32-34, Kanano et al. teaches a sintered compact of 
metal silicide powder in the form of a sputtering target [See Abstract, Paragraph 001 1]. 
The sputtering target has an oxygen content of 1000 ppm or less [See Paragraph 0009]. 

Kanano et al. is drawn to metal silicides such as tungsten, molybedunum, 
titanium, etc [See Paragraph 0002] and Kanano fails to teach iron silicide, specifically a 
metallic phase ct-type FeSi2, citing instead, the description: high melting point metals. 

Yoshitake teaches melting and atomizing in an inert atmosphere to a -FeSi2 as a 
target material for forming (3-FeSi 2 . 

It would have been obvious to one of skill in the art, at the time of Applicant's 
invention, to utilize a high melting point metal, such as iron (like in the Yoshitake 
reference), instead of the metal silicides taught by Kanano et al. because with iron, the 
transition to a (3-FeSi2 or the use of the source alpha-FeSi2 signfiies the sputtering 
material would have outstanding semiconductor characteristics such as the optical band 
gap, absorption index, high melting temperature, and good physical and chemical 
stability [See Toshitake, Paragraph 0002]. In addition it is difficult to prepare a single- 
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phase beta-FeSi2 thin film because the iron silicide of other phases is often formed, 
such as a -FeSi 2 [See Yoshitake, Paragraph 0010] and this phase transition between 
the different types of iron is known to one skilled in the art. The alpha type iron silicide 
alloy is the main ingredient in the process and is therefore available and known to one 
in the art [See Paragraph 0027]. In the instant case, the substitution of known 
elements (high melting point elements) is obvious in view of the teachings of Kanano 
and Yoshitake with respect to their uses as sputtering targets in the semiconductor art. 

In regard to claims 13, 14, 20, and 21, the Kanano and Yoshitake references fail 
to teach an explicit surface area. One of skill in the art would recognize a silicide 
product, similar to those taught by Kanano or Yoshitake, as being substantially the 
same product as having a surface area within the range claimed. Furthermore, a high 
surface area is a desirable trait when the silicide powder is to be used as a sputtering 
target and one of skill would recognize the benefit of increased surface area. 

Claims 17-19 and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kanano et al. (JP 10-110264) in view of Yoshitake (JP 2000- 
178713) and further in view of ESPI-Metals Material Overview (2001). 

In regard to claims 17-19 and 23-25, the Kanano et al. and Yoshitake references 
do not explicitly teach the presence of other impurities. 
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ESPI-Metals teaches commercially available iron products (including elemental 
iron, iron oxides, and iron silicides) with purities in the level of 3N and 5N (below 100 
ppm impurity levels). 

One of skill in the art would have been motivated to utilize a high purity iron like 
those taught in the ESPI reference because such a substance is commercially available 
and high purity is a desirable characteristic for the application of the iron silicide product 
in typical processes such as in a sputtering target. Impurities are responsible for 
producing resistance which delays signal propagation [See Kanano, Paragraph 0002]. 
The commercially available iron product from the ESPI Corp. is appropriate for such 
high purity uses. 

Claims 9, 26, 27 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over of Miyake et al. (JP 10-317086). 

In regard to claims 9 and 28, Miyake et al. teaches a conventional method 
currently used for manufacturing a FeSi2 material for thermoelectric generation devices 
[as shown in 843 pages - 847 pages in Tsutomu Kojima, Takeshi Masumoto, Isao 
Nishida, the Japan Institute of Metals magazine, 48th volume, 1984]. A high purity iron 
material is mixed with high purity silicon powder in a predetermined proportion. The 
materials are fused into a-FeSi2, the material is ground to a predetermined particle size. 
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The product is sintered at 1 100-1200°C [See Paragraph 0002 and 0009]. The 
atmosphere is an inert reducing gas [See Paragraph 0005]. 

While the Miyake reference is drawn to a beta-FeSi 2 powder, the inventors 
disclose a prior art technique of making alpha-FeSi2. One of skill in the art would be 
motivated to produce the product in a non-oxidizing environment to avoid introducing 
further impurities into the product [See Paragraph 0005 and 0006]. 



In regard to claims 26 and 27, the Mayake reference fails to teach explicitly teach 
surface area. One of skill in the art would recognize a silicide product, produced by the 
process disclosed in Mayake, as being substantially the same product as having a 
surface area within the range claimed. Furthermore, a high surface area is a desirable 
trait when the silicide powder is to be used as a sputtering target and one of skill would 
recognize the benefit of increased surface area. With regard to the claimed 
temperature ranges, Miyake teaches operation at temperatures between 700 and 900°C 
[See Paragraph 5]. The claimed temperature represents optimization through routine 
experimentation and generally, differences in concentration or temperature will not 
support the patentability of subject matter encompassed by the prior art unless there is 
evidence indicating such concentration or temperature is critical. "[W]here the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
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optimum or workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955). See MPEP 2144.05 MA. 

Claims 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over of Miyake et al. (JP 10-317086) in view of ESPI-Metals Material Overview 
(2001). 

In regard to claims 28-31 , Miyake teaches a purity of 99.99% [See Paragraph 
0005]. Furthermore, ESPI-Metals teaches commercially available iron and iron oxide 
products (including iron silicides) with purities in the level of 3N and 5N. 

One of skill in the art would have been motivated to utilize a high purity iron or 
iron oxide like those taught in the ESPI reference because such a substance is 
commercially available and high purity is a desirable characteristic because the iron 
product has desirable uses in the electronic and semiconductor industry. Impurities are 
responsible for producing resistance which delays signal propagation [See Kanano, 
Paragraph 0002]. The commercially available iron product from the ESPI Corp. is 
appropriate for such high purity uses. 

Response to Arguments 

Applicant's arguments, filed 10/13/2008, with respect to the rejection(s) of 
claim(s) 1, 2, 9, and 13-27 under have been fully considered and are persuasive. 
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Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made above. 

Applicant argues one of ordinary skill in the art would recognize that any 
chemical element other than Fe, Si, and gas components would be considered 
"impurities". This argument is found persuasive and the rejection of claims 17-19 and 
23-25 under 35 USC 112, first paragraph have been withdrawn. 

Applicant argues the Booker reference fails to disclose a powder with a 
crystalline structure. Applicant's arguments with regard to the Umemura and Booker 
references are drawn to the atomic % of Si. In response to applicant's argument that 
the references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., amount of Si in the compound) are not recited 
in the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1 1 81 , 26 USPQ2d 1 057 (Fed. Cir. 1 993). Applicant has added new claims to 
clarify the amount of silicon present in the product and these arguments have been 
found persuasive. 

Applicant's arguments, with regard to the primary crystalline phase of the iron 
silicide powder have been considered and are found persuasive as they show the 
relationship between crystalline structure and the atomic percent of silicon in the ratio of 
Si/Fe. 

Conclusion 

Claims 1, 2, 9, 13, 14, 17-21, and 23-34 are rejected. 
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No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER A. SMITH whose telephone number is 
(571)270-3599. The examiner can normally be reached on Monday - Friday, 8:30am to 
5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on (571)272-1233. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/J .A. LORENGO/ 

Supervisory Patent Examiner, Art Unit 1793 

Jennifer A. Smith 
December 16, 2008 
Art Unit 1793 

JS 



